Relationship between fetal adrenal morphology and anterior pituitary function.
A comparative study of adrenal morphology between normal fetuses and those with anencephaly or congenital adrenal hyperplasia (CAH) was performed in order to examine the hypothesis that fetal adrenal mass and structure are adrenocorticotrophin (ACTH)-dependent throughout gestation. Combined adrenal weight in 102 normal fetuses was used to establish a reference range for the gestational ages of 15-27 weeks. During this period, mean adrenal weight showed a 6-fold linear increase. In 38 anencephalic fetuses of similar gestation age, adrenal weight was below the normal range and did not show a rise. Three fetuses with CAH (18, 22 and 30 weeks gestation) had adrenal weights considerably above the normal range. Adrenal cortical thickness was significantly increased in CAH fetuses, largely as a consequence of cell hypertrophy, whereas decreased cortical thickness in the anencephalic group represented cellular hypoplasia. Conspicuous secretory granules in the cytoplasm was the electron-micrographic feature of the adrenal gland in the 22-week fetus with CAH. These observations are consistent with close dependency of fetal adrenal growth and development upon fetal pituitary function from an early age, mediated primarily through ACTH.